Cancer Center in New York. But the recommendation has sparked debate among experts over whether the revised scoring could lead to inappropriate treatment decisions.
The Nuts and Bolts
Gleason began working on the score in 1962, when he was a junior-grade pathologist at the Minneapolis Veterans Administration Medical Center. His initial system, published in Cancer Chemotherapy Reports in 1966, was based on a study sample of 280 patient biopsies. With Gleason's method, tumor samples obtained from needle biopsy cores, or from the prostate after removal by radical prostatectomy, are graded according to how far they depart from normal cell architecture. More disorganized, or "undifferentiated," tissues are assigned higher scores, such that pattern 1 tissues are well differentiated and nearly healthy, whereas pattern 5 tissues -at the top of the scale -are poorly differentiated. To derive the score, Gleason simply added the two most common tissue components, with the larger component presented fi rst. Thus, a sample with 70% pattern 3 (dubbed the primary component for its larger area), and 30% pattern 4 (the secondary component), is represented as 3 + 4 = 7, whereas a sample containing 70% pattern 4 and 30% pattern 3 is represented as 4 + 3 = 7. By convention, tissues of one grade are doubled (e.g., one that is entirely grade 3 is represented as 3 + 3 = 6).
Under the Gleason system, patterns of 3 or less denote slow-growing, less worrisome cancers. Patterns 4 and 5 cause more concern. A fi nding of 4 + 3 = 7, which has more grade 4 than grade 3 tumor, is therefore more troubling than a fi nding of 3 + 4 = 7, even though the fi nal Gleason scores are the same. Because of prostate cancer's slow growth, patients whose Gleason patterns on needle biopsy don't exceed grade 3 are candidates for active surveillance, or "watchful waiting." In these cases, doctors withhold treatment on the assumption that the patient will probably die from another cause, unrelated to the cancer. The presence of grade 4 patterns or higher compels increasingly aggressive approaches, depending on the amount of advanced disease and other considerations.
Updated in 1974, with a larger sample of 1,032 men, Gleason scores ranged from a low of 1 + 1 = 2 to a maximum of 5 + 5 = 10. According to Albertsen, the initial score predated two key developments in the fi eld: the prostate-specifi c antigen (PSA) test, which revealed more lower-grade tumors, and the introduction of thinner, 18-gauge biopsy needles, which produced less tissue for analysis than the thicker bore needles used previously. As a consequence, pathologists had to grade earlier stage tumors with less material than they once had. Given that -and that needle biopsy specimens were often upgraded after tissues from radical prostatectomy were made surgically available -many started erring on the side of caution. Components once assigned grades of 2 or 3 were now routinely graded as 3 and 4.
In 2005, Albertsen described this phenomenon in the Journal of the National Cancer Institute [J. Natl. Cancer Inst. 2005; 97:1248 -53] . "It can be hard to tell Gleason grades 1 and 2 apart from 3," he said. "The result is that 3 is now the lowest score that we see, and it's also the score that pathologists most often report from needle biopsy." The steady upward shift in Gleason scores, Albertsen added, leads to a false sense of progress in the treatment of 
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prostate cancer. In other words, treatment looks better if it succeeds in a Gleason 6 patient than it does in a patient with a lower Gleason score, even if the cancers themselves are identical. Albertsen calls this the "Will Rogers" phenomenon, in reference to the Vaudeville comedian who joked that "when the Okies moved to California, the IQ of both states went up."
Adding Tertiary Components
Gleason's omission of the tertiary component was a refl ection of the times. Coming before PSA and other early warning improvements, the score was devised when most cancers were fairly advanced and homogeneous at diagnosis. But when early-grade tumors with more heterogeneous patterns began showing up in oncology labs, researchers took note. In a seminal work, Thomas Stamey, M.D., and John McNeil, M.D., both of Stanford University School of Medicine, showed during the 1990s that the more highgrade tumor detected in the prostate, the worse the prognosis.
Jonathan Epstein, M.D., from the department of pathology at Johns Hopkins Hospital in Baltimore, built on that evidence with a retrospective study of radical prostatectomies. He found that high-grade tertiary components, which he defi ned as occupying 5% or less of a tumor, correlate statistically with worsening progression rates. Published in the American Journal of Surgical Pathology in 2000, that study showed that Gleason score 5 -6 cancers -if they contained tertiary patterns of 4 or above --were more dangerous than comparable tumors without tertiary components.
Epstein has since led efforts to revise Gleason scoring accordingly. After his 2000 publication, he worked to replicate his initial conclusions with increasingly larger sample sizes. His efforts culminated in a consensus by international experts, who convened in San Antonio in 2005. Their conclusions, published that year in the American Journal of Surgical Pathology , with Epstein as lead author, stated that when considering radical prostatectomy specimens, clinicians should continue adding primary and secondary components while merely commenting on the presence of a tertiary component in their notes.
For needle biopsy specimens, however, which contain less tissue for analysis, the experts recommended a more conservative approach: adding the primary component to the highest grade detected, whether that is secondary or tertiary. Thus, a Gleason score of 3 + 4 = 7 with a tertiary component of 5 (which is the most common tertiary grade, according to Epstein), would be represented as 3 + 5 = 8.
Emerging Debates
That recommendation sparked heated debates over how the revised Gleason scores should be applied. Claiming that the consensus approach is biologically valid, Epstein cites research by Abhijit A. Patel, M.D., from Yale School of Medicine, published in the Journal of the American Medical Association in 2007. Patel and colleagues compared Gleason 7 cancers both with and without tertiary components and found that the risk of PSA failure, or posttreatment PSA elevations that might refl ect cancer recurrence, was statistically significantly higher among the former. "These men had cancers that were comparable to Gleason 8 or above," Epstein said. "They were very aggressive and support our view that you should add the most common and the highest grades." continued on page 629
